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(54)Title: P90€ES&:¥0R1»E raEMRATKXf €IF WmiTFOLllffElV^ BtlTTitTDR FOR 

VINVLIC IVrONOMERS, AND STYRENE RESIN CO^fPOSiTKm 



(57) Abstract 

A process for the prcp^ation of vinylic polymers, which comprises conducting an anionic polymerization wherein the metal f the 
cation counter to the carb-anion of the propagation toroinal is Mg or Mg/M^ (wherein M' b at least one alkali metal selected from the 
group consisting of Li, Na and K and the molar concentrations of Mg and M» satisfy the relationship: IMg]/[M* J ^ 4) under the conditions 
of polymerization temperature of 45 to 250 and concenuation of yinylic monomers of 45 to 100 wt.% based on the solvent used in the 
polymerization; and a polymerization initiator for vinylic monomers containing (R^ ), Mg (wherein is hydrocarbyl). 
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b» ^ -5 o /Co 

^■r -5 C i (iT-^ # t)ns y -^-O^S^^:^^ < :^<j: S <i: 9 P4i;s*<^ 

Mn= / [W«lTyi/+yu^M] X (#fii*©^^fi) ( [ ] : 

mm "e^$n^<t9(c. #fi(4^<bT;l/^;l/ifeJS«t:©SJtT'^t-5y;:Jf>. '>gcD 
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3 

gT'*S*\ X«Mg&t;fM' (M' Li, N aBLCfK*^^^j:Sf^*^t>S^^ 

25 5 tJB(± 2 5 0 tJJBlTx t:'-yl/^^S(*:©fi^^j^lc5trf- 4 5 w t 
1 0 0 w t %<o0kWTX'^o d tij^i^ti^ t*-;i/5^fi^^0D^jt:^ft{c§9^^o 
*^B^ti*/^. m^^ii&^j<»:LT (R^ ) 2 Mg (R' limikTKl^g) ^#34 

*li|B^«*/c. m^f^i/hmtLX (R^ ) i MgRO'R' M' ROVXtiR' 



wuyV/^^VM PCT/Jra7/U0796 

OM' (R' s ti^^bKfgS. Ott»5fei^^. M' ti. Li. Na&O^K^v 
^«5T*oT> MgtM' ©^JS^yU«a[;&< [Mg] / [M' ] ^4ti;s>m0k^ 
5 ^iSligtit/::. ±IB^JR*;l/«aF*< [Mg] / [M' ] =1 O-l 0 OUzm 

(R' ) a NH (R' . R^ . R^ itmtAi^m. oitmm=f. Nummm^f-. 

10 ^H) T^$tl-5^t:^«5<&. 
[Mg] > [M' ] RZf 

2x [Mg] + CM' ] > [R» OH] + [( R' ) « NH] ti^m^k^mt: 

*^B^tt*/c. (R' ) 8 MgRCKR' M' ©W^^JS{b^{CfcC^Ts R' 
J^O^R^ «>i^^b7K*S©^JitCig^LTl>Si^3!^©iJ>/j:< it) lo*<2«iJ^^R 
a^/Xti3«iiJi^"^**3x L*^^>2iRJ^RUf/X«3j|a^^CDR* RCJtR^ O 
20 mi [R'- * ] [R'- » ] ^ [Mg] T'^S±ieh'-;l/|^fi^<*:©^jt:l5rj*{C 

*fi§B^(i*/;:. (R* ) 2 Mg&t^R' M' OW«^JR^I:^ic*jl^Ts R' 
25 imi^mi^tz. (R* ) 2 Mg&CfR' OHROVXtiC R' ) 2 NH (R^ . 

R' \tmt-A^m^. o^m^w.^. mmmw."^) -e^^n-s-fk^^^^ 

2x [Mg] > [R^* OH] + [( R' ) 2 NH] U^^m'^.^mz-^iioKWL^ 



:^mmiitti. (R* ) 2 Mg25LC;R' M' RCZ/XtiR' OM' (R' . 
R' itmtMnm. OtiS?*m^> M' «> L Na&tfK*Mt>^J:^il*Mt>il 

10 mitbmi^mt?>o 

^mmittfz. iR' ) E Mg&t^R' M' RCf/X«R' OM' (R' . 
R' lii^jbTkl^S. 0ti^5^1^?x M' lix Li. N a&l;K*^^>n£-5l|*^^« 

(^nsii>nc<<i:i>iais©Tyi/;^7';^js) T^$nsw«t&s>fk^«3*#*. ^ 

[Mg] / CM' ] =1 0-1 0 0 <i:-5§|^.<£-ay::"#-fc'-/l';^^ 

15 Mi^m.^mmmnm-tio 

*^Wi*7t. (R* ) ^ Mg&C^R' M' ROtR* Ofmo^/O^tt 
(R' ) z NH (R' X R** > R' li^^bTk^S. OttK^fej^^. Nti^^M^. 
M' ti> Lis N&RZfKi)^ihfSi^mi)^ihm{fn^{i>U<thimm<D7JVi}V 
^m) -e^$tlSlb^#^#*. [Mg] > [M' ] Rtf2x [Mg] + [M' ] 

20 > [R» OH] + c( RM 2 NH] tiz^^=S:mifti^^mmmwm^mm 

^mMitttz. (R' ) 2 Mg&C^R' OHRZf/RiU R' ) 2 NH (R' . 

R' itmti^m^. oi,twtMm=f: Ntigi^n^) r-^^tuBit^m^^^. 

2x [Mg] > [R' OH] + [( RM 2 NH] timg(,^mzt^-J\y^m 
^>5^fi^<*:-e*oT> -e©^^fi^^Mw/Mn*<2. 0 — 10. OT^t). 



^mmit^ ihictfz. ±iexf- u >^^iig)sa^<g3^itiii^j^xti#di^ lt 

(Conv. ) tWL^m^=fm. (Mn) i^M^^S^^f^^^Tf^So 
(Time) ifi^^CConv. ) t(DJS^^^^-tV^yX*^io 
0 6«. ittfi!MT'^ibn^i^^^S{*(;DlS¥^^^^S (Mn) ifi^ 

tiim^if¥X'^6m&{^kBu2 Mgommit c csm] / cMg] ) tcom^k^ 

0 8tt. imi»|T^^tiy::i^^fi(4:<Dmfi¥i^:^Tfi (Mw) 

Wi^i^=^m (Mn) tOlfc (Mw/Mn) <!:. M^l^m^^X^^Buz Ugt 
BuL i <bO«Sil: ( [Mg] / [Li}) t^M^^^f r^^-pafeSo 

20 mn^mmt^t:i6<Dmi^<Dmm 

25 a-^5^;U-p-y^;UXf-U>. p-y^/l/X^U>, m- / ^jlxi-l/y^ 
-v^y p-^fyyoh'^Px^by, 2. 4, 6 - h u > 5^;i/xf- 



7 

2-x^;l/-K 3-y^v?Ji>. K 3 -'^yrS^e^iV^ 
t L < ti 6 0 V&± 2 3 0 tJOTT* 5o m^a^OTI® tt> (i>tl <th^ 

&■^t>J;^/^o t'~;V^SI4i©M^^*<0'-7 0%a>fl^i?ti^ 4 5't'-2 0 0*t 
±.<r>W$Xkt. 2 0 0X:fiU:2 5 0 tOT<^>aSfI«7?S^^^T•5C<!:*<$F*L 

m^mi o^'-i 0 o%oM«'e®s^^2 0 ov&.Txnr>xhi}^tt> 
}£s.m^mom^mmizm-?>mmi. 4 5 w t %&,± 1 0 0 w t 

jtF^ L < {i 5 0 w t %lii± 1 0 0 w t %OTT'*^o ^i0l0l5]iiX^%^n{l\ # 
U<th4 5wt%TfeSo 



^MViiism FCT/SFVJJW796 

« 

Mgizmt-A^m^i}<i^^Lx\i^^it^mx:ir>^c mt^^mtLxit. m^i,f. 

20 sec T^yPSx 'x^WUS^tDCH, (CH2 ) n-T^$n 

25 -e. X{i2aiSJe(±©#fflTffll^Tt<fcl<>o 

ifeLn^V^C<!:^ ^ihiZ.^^-^/^)Vt^XMTi K (HMPA) I^CDig^-fh^i^ 
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9 

*f^L<m 1 O'CJgLhx M{Cif*L<m 2 0'CH±T*So 1 0 OtlOTT- 

/::86ic{i, R« MgJCR' M' RCZ/XtiR' OM' (R' . R^ itmtAm^. 
Oii-mMMlr. M' (i> Li. Na&afK*^b/j:5^;6^t>^j:'5^l>^^:< it> ISIg 

10 R» MgRCXR' M' RO^/XtiR' OM' Oiia.J^^t>1ir*N^/i:5Mi&^fiJ(ieJfe 

Macromolecules. vol. 19, p. 299 (1986) RXJf 
US-A-3. 7 16, i9 5lZU.^mmmmiCi^-:r^JU-?^^i^K^A^Zf 

1^:/ic3trs«(*:®ilJiC*<*4jl l%«hfi<. Li)^h^mmmitA< [Mg] < 

[Li] ©^ire^Sc *i&§s#®*Di.tc<kntf. [Mg] < [Li] 4*50^ 

^ffll^Sis ^«(*©««*<l 1 %<i:fil.^^«-e«. 5 0t:X{i7 OVXm^K 
25 US-A-4, 2 2 5, ^ 9 QlZ^t. 'JzT'f-jU^^^i/r^ AtT i JVij V ^ A 

^§ai&?pjicoi^Tt [Mg] < [K] (Dfmx;ir>to. mmi^mmhu^i o%~2 
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1 0 

EP-A- 2 3 4, bl2izii^ X^U>iy^i?x>®:/D y 

c;y^;i/';^'>A*Nb4'Sfi^gaife^3J^ [Mg] / [Li] =2. s^js^jgg 

10 ifmn^\t. Ra MgiR' M' BLC;/X(iR' OM' i)^!i>U^m.^mimi)K 
1#^O^M*^V'«SJt [Mg] / [M' ] ^4 ( [ ] (4^;l/«Jit) nsSM^^ 

n-5 (2) o $t>(-fi-^mT{-:fot^T^ (1) 

(do rman t) . ^ (2) CD«|jgA<ffi1t (active) ttiO. ^ (1) 
25 iS; (2) <D«iit(d:¥t»!K«Hc*-5o c:®J:-5^i:SCx«ltt^<?:5M^^{c:*>%^T 
(i. i^at^^(C/i:5g^^fe^£<|IItcig.^-ti:T (do rman til^^^ii^LT) 

M' ;&<^gM^fctTfi^^si^T$•ti:^C<i:J&^^^*^J^Igti [Mg] / [M' ] Ifclc 
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1 1 

^E^tlx TOOM^iRM' ©flfeOd o rma n t5^4S'\cD3^g|iiilg 

*^b^fi^:J!it> [Mg] / [M' ] Jt(cXge$n-5<i:Ji^$n-5o 

5 -C'-Mg^^-R'^ C--~Mg** M» 

-R^M' 

R^ 

(1) (2) 

10 m^mi^mt^'o cth$>6) ttnt. r- m' sc;/xttR' om' cr' . 

<i:*<fiFtLV^o R' M' ©R' (i^bTK^ST'* . fiR{f. 

yptVUS. -rVT'Plfyl/S, n-^f^yUS, t-r^;l/S, 
15 sec -yf-/l/S. Tl7l^. /v^VTt'JI^CDCH. <CH. > B-7S£$n'& 

iso -•TotVl/Uf^'^A, n --/DtVl/yf-^A, iso -^o tf^uy f-«J; A, 

>>?;i/y^«^As 7x-;i/y^«>A, >\4^i/;i/y f-';7A, -y^ji^i- hV^A^ zf 

R' OM' OR' tt^^kTk^t^ST**). ^^{^. Jc^^yi/S. :/of 

>'i^S. -rvyob-yl/g, n-zr^jum. t-y^yl/g, sec -yf-yug, Ti;u 
^+>;l/^©CH, (CHj ) n--e^$n6ltii!i^Xtt^ft*^T;l/4^ 
25 Jim. yj^^jum. T;U+;Ht^7x-;l.S*<fft Ll^o ^(^fi^^iR' OM' (D 

+ >y^'>A, i^^iz-^hy -i^A, j^h+->*y'>A, yD;fx+>y^e7A. 

P'J-:^>':hhy't7A. <'vyo.-f.4^>/7^7y':7A. n-y h^i/yf^i^A, n-y 
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1 2 



h^^i-hV^A. n-^h4ri/*.;^;A. sec -zTh^i^v^^A^ sec -r 
h^iy±h^)^A^ sec ->^h + >:^';c^A, tert-zTh^i^V^^l.. ten- 
:/h4->:^hU'>A. tert-yh + i/XzU-^A, T $ n + v/ y a. 7$n+ 
'>:^h«J»>A. 7$o4^i/:^i;.>A. tert-7^D4^«>.;f-i>A. tert-j^n 

2. 4-v^-tert-r^;P7xy + i/-^-hy,>A, 2. 4 -i^-tert-yf-;i.7 
xy+i/:>^7U«>A, 2. e-S^-tert-T-f^yi/^xy^^i/Uf^i^A. 2. 
10 -tert-:r^;l.7xy4.>^h.J.>A. 2. 6 ->^-tert-y^;U7xy + .>;^ 
U-^A, 3. S-i^-tert-T/^^yl/^xy + i/y^C'A. 3, 5->^-tert-r 
f-yl.'7xy + i/:>-h.J.^A. 3. 5-i;-tert-y^;l.7xy^i/;^y^7A, 2. 
6-i>-tert--/^yl/-4-y^;l.7xy^i/Uf-e;A, 2, 6-i;-tert-y 
5^;P-4->tf^;P7xy^i/:hhiJ^;A. 2, 6 — tert-:^^;!/- 4 f- 

R' M' &C^/X«R' OM' MgiM' t©^yl/S^Jt*< [Mg] X 

20 [M' ] ^4 ( [ ] ti^mmmtz-txoizm^^o »tL< 

it [Mg] y CM' ] ^4. 5. $b,ic$F*L<tt [Mg] / [M' ] ^ST* 
«o [Mg] / CM' ] *M J:t)'h$l^<hm^{c^i;SiJh'>r^:>j-7-cDfi 

i^i:oTL*<,\ Mg®#S{cJ:f5S{t;tt^$ijfl|I-^^c:<!:;6<T?^^j:<fj:So Ltz 
')i^'>^m^mm^Lt£<ti;S>o 1^ [Mg] / CM' ] <i(Dmi$iX'it. * 
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1 3 

5 

/ CM' ] ^4©M«T'^i5^^*<liSi:(cit*<Sct^MtfJL^o crnw. # 

[Mg] / [M' ] ^1 0T*5c:(i:d<if*u>o *7t. :^mmmit^(Ditm^ 
tifeoT. 1 0^ [Mg] / [M' ] ^1 0 oomm^^hutL^^o 

:^^mmt. CR' ) 2 MgliiyfR' M' i)^i^ti;S>Wl^i^M ( [Mg] > 
CM' ] ) {C. 2p:*T-:*->M^^^jh^Ji/j:*}^SR' OHRt^/Xti 
20 (R' ) 3 NH (R» ti^^bTK^S. 0«®f^/I^. N{ig3j|li^) T^^tlS 

3|s^fl^Tffll>bn*R' OHROX R» ) 2 NH©R» timk7K3feST*> 0 . 

25 mm. ji^ji^m. yof^/S. ^vzfviLjvm. n-r^jv^, t 

sec -yf-;i/S, 7iJV^. ^^>Jl'^m(DCHi (CH2 ) n- 

CH3 (OCHs CH2 ) n--eEi!i$nsj^^b7Kt^^CDi-x;Hh^<^S. 
(CH3 ) 2 N (CH2 CH2 ) n-i><iff-tLi^o mi^mUR' OHOMtLX 
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1 4 

>'P3-;k sec -y^yl/TyU^-yK tert-yf-;l/7;l/3-iK T^/UT>rt/D- 
;K ^^Wl/Tym-yk 7xy~;K 2. 4 -i;-tert-yf-/l/7xy-;K 
2. e-i^-tert-y^yl/^xy-yK 3. 5 -v;-tert-y^;U7xy-yK 
5 2, 6-i?-tert-r^;l/-4-/f-;U7xy-yK 2 h^-v/i^y -yi.^ 
2- (2-^ h + i/xh^i/) iiS^y~;l.^*<^tft>n5o 

i^'^^WPT^v. i^;t^^yWT^>. i?x'>yt/T$x n, n, N' - 
10 hUp'^yl/aif-l/^v^T^V. N. N. N' , N- h^p'f^^l/i^i^U^ h 

U7$>^*w^>nso cnt>o<b^ttisisi?. x«2a[i®jgi±©#ffl^ 

R' OHRO^C R» ) « NHCDj^Jofiti. 2x [Mg] + [M' ] > 
[R' OH] + [( R' ) . NH] tfi^m.^mfz'tZ.tii^mr^tr,;^, mz. 
15 2x [Mgl -H CM'K [R« OHl + LC R» > , NRl ^^$ttCaM<Bll 

< 1 1> 1 o*i2 jRi^3^Rt;/Xti 3 «ij^^T'* 0 . t ^ 2 Ift^^SC/ 
20 /X«3«iJ^^CDR' &c;r^ cDi^M [R'. « ] [R'. 2 ] ^ [Mg] 

^tt:fet"^«ifell^b^«!I^t'-;U^#«#(Dfi^{cffll>S<»:. (R^ ) , Mg© 
W^SR' . R^ ii^h(om.^<fy)si)m^\.^'t\.^fz\h^ [R'-2 ] ^ [Mg] © 

25 Mg« [R'-^ ] - [Mg] \z^^-t^m.m2'ummm\tfiKi. ^ 
tzWim^R^/xitsiSLmmoR' . r^ (omitx-mt^o ttz. a^^^^ 
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1 5 

mt2mm<Dmm. (a) -jhu-? — Mg-R^ . t (b) ~^.uv — 
Mg — — tm^u (B) <D-^i)<m.^R]$;m<m\ tf£t>^m^ 
mi()<M\s^ttm^n^o L/^*>'oT^ (a) t m (omEitm^^^m'^mm 

5 *^H^{ci>i^Tti. (R^ ) z MgRcfR' M' t^ihfi?>^m^tmit^m^^ 

10 *^B^{C:folxT«s (R^ ) 2 Mg^b^tl^ffll^St. i^M. i^#fii*:SJST 
R' M' . R' OM' ^mxth'Xio^K.R^ OHRt/^/XW (R' ) t NH 

(R* X R» (ii^ibTk^gx oti^^i^^. mtm.%wPF) '^%^t\,^\thm^ 
[R' OH] + [( R' ) 2 NH] ^i^mm:mfz.-tmi\my>ti^o m:.^ 

2x [Mg] + EM' ] ^ [R' OH] + [( R» ) ^ NH] <»:t-n{fm^;&< 
20 ig^rL^-CV^o 

5*:||H^©Mi&^ilHcJ:5 b'-;U^#M(*:©m^«i. Wfi«:«ia[Mi^-^fT-t-'S 
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*<^'f"T-<kt)^<'^C<i:7&<531b>tlT:fef9 (J. POLYMER SCI. : 
15 &y mii o^s- i u m No: 57. 8 1-8 8 < 1 9 7 6 ) ) . 

b>nsH'x u '7-(ommwTi:^isii^^^&W(o^fSiMi>mibx{pu^^zt^m l 
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10 /::Mg<i:M' ^k^^^^^^^gLT^fi^fSMgRC/M' it^^0Ct^K^r>o 
^;Uit{i. *f^L<« [Mg] / [M' ] =4-1 0. J:t)$F*L<« [Mg] 
/ CM' ] =5-9 0. M(C$FtL<(i [Mg] / CM' ] =6-8 0T*Sc 

Mw/Mn*<2. 0-10. ar*»7> ;&NOXf^l/>?^m5je<D h U^-<D^Wfi 
*^'2 5 O p PmHT©X5^l/>^^l!||a^i^T*So 

±t-S:5r^*<. JP-A-7 -2 9 2 1 8 8ICgS^$nTl^-So L*^U ^f^Uv 
X:^mM^^J^:^ittZo 

M/|gc¥l^^?fi) fi. 2. 0-10. 0.if^L<ii2. 1-9. 5. $^,(c 
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1 8 

*?tL<li2. 2-9. 0-^*>'So Mw/Mn*<2. 0 J:^9'^$^.^<i:flg^a'^^i?:>^' 
5 :i^mmX'Wo h y v-tti. (3) X'^^timm^^t6h<D^\.soo 
U >l^m^(*«tC#|E^S h y -T-cDfiH. 2 5 0 p p mOTx «f * L < 
2 3 0 ppmOTx M{cjtf^L<(i2 0 0 ppm&TX'$>^o 2 5 0 ppmj;0 

10 m-e^^d:</j:5o 

CH2~CH2'^CH*"CH2""C=CH2 




(3) 



25 (1) (SM) :mmxm (.W) ^tlSo CaHj TXX'f-uy^im 

(2) (EB) ^ i^i^u^^^y:^mmj:mt±n. ^mm 



^xM^usxm PCT/JP97/00796 
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